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(57) ABSTRACT 

A circular knitting machine With a carrier (1) for knitting 
tools (2) and a cam housing (8) is described, the cam housing 
(8) being sub-divided into a plurality of segments (8a, 8b, 
80) Which are adjacent in the circumferential direction and 
bear needle cams According to the invention, the 
circular knitting machine has a dust removal device Which 
contains air distribution channels (23) Which are con?gured 
in the segments and are connected to a compressed air 
source via radial air supply channels (24). The air distribu 
tion channels (23) discharge into radial gaps (22) Which are 
present between the segments and are sealed outwardly With 
sealing means (30) (FIG. 5). 

6 Claims, 5 Drawing Sheets 
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CIRCULAR KNITTING MACHINE WITH A 
DUST REMOVAL DEVICE 

FIELD OF THE INVENTION 

The invention relates to a circular knitting machine com 
prising a frame, in Which a carrier is mounted rotatably, 
Which has a multiplicity of grooves on its circumference 
intended for receiving knitting tools, a plurality of segments 
Which are situated opposite the grooves and are disposed 
next to each other in the circumferential direction of the 
carrier, are separated by radial gaps and are provided With 
needle cams intended for controlling the knitting tools, an 
annular space Which is provided in an upper region of the 
carrier and open at the top, and a dust removal device Which 
has means for introducing a compressed air ?oW into the 
annular space and contains at least one opening penetrating 
a selected segment and being in communication With a 
connection, Which is con?gured on an outer side of the 
selected segment and serves to feed the compressed air. 

BACKGROUND OF THE INVENTION 

Circular knitting machines have in general the disadvan 
tage that, during operation, ?bres, dust and other contami 
nants are deposited above all on the knitting tools, in the 
grooves receiving these and on the needle cams. When using 
speci?c yarns, eg those made of cotton, this ?ber deposi 
tion occurs even more. The resulting tendency to contami 
nation in high-performance machines, the needle cylinders 
of Which are rotated at rotational speeds of 60 rpm and more, 
is particularly critical. The degree of contamination here is 
already so great after a running time of a feW hours that 
cleaning operations are imperative. 

In the case of circular knitting machines of the initially 
described type Which operate according to relative technol 
ogy and in Which knitting needles and knocking-over/ 
holding-doWn sinkers are moved in opposite directions 
during loop formation, dedusting devices are hence already 
knoWn (DE 35 32 856 C1) Which have at least one opening 
penetrating a cam segment, through Which opening a com 
pressed air ?oW is directed. This opening is directed essen 
tially radially and diagonally from the bottom and outWardly 
to the top and inWardly in such a manner that it opens into 
an annular space Which is disposed above the pivot points of 
the sinkers and betWeen the rear sides of the sinkers and the 
needle cylinder. By such means it is intended to avoid that 
?bres and dust are deposited in the sinker grooves and are 
compacted there. According to knoWledge obtained in prac 
tice With such machines, these measures are hoWever not 
adequate for effective dust removal. It is to note in this 
respect that the expressions “dust removal” and “dedusting” 
are intended to mean Within the scope of the present inven 
tion both the subsequent removal of already deposited ?bres 
and dust particles and the keeping clean, i.e. preventing 
deposition of these particles. 

In addition, circular knitting machines With dedusting 
devices are knoWn, in Which the entire cam housing is 
surrounded by an essentially closed housing. Compressed 
air is introduced from outside into this housing. In the case 
of a circular rib knitting machine, the compressed air from 
the housing is directed for example into an annular gap 
betWeen the needle cylinder and a dial assigned thereto 
(DE-PS 15 85 177). In contrast, the compressed air from the 
housing passes in the case of single machines e.g. into an 
annular gap Which is con?gured betWeen an upper region of 
the needle cylinder and a sinker ring Which is mounted on 
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2 
the latter by means of radial Webs (e.g. EP 0 816 546 B1). 
Even these tWo types of dedusting, as tests have shoWn, are 
inadequate in the case of high-performance machines. In 
addition, they have the additional disadvantage that the 
closed housing makes access to the circular knitting machine 
dif?cult, and the housing must be opened or removed before 
operations can be performed on different functional parts, 
eg on the needle cams for the purpose of changing the loop 
size. 

In addition, numerous further dedusting devices Which 
operate With compressed air are knoWn, said devices like 
Wise effecting hoWever either inadequate dedusting and/or 
demanding complicated and hence expensive and undesired 
changes to the circular knitting machine (e.g. DE-OS 16 35 
796 and DE-OS 16 35 836). 

SUMMARY OF THE INVENTION 

Starting from the above it is an object of the present 
invention to provide a circular knitting machine With an 
effective dust removal device. 

A further object of the present invention is to provide the 
circular knitting machine speci?ed above With a dust 
removal device Which provides good dust removal proper 
ties. 

Yet another object of the present invention is to design the 
dust removal device such that good dedusting properties are 
achieved even in combination With a circular knitting 
machine operating With high-performance. 

In accordance With the invention, these and other objects 
are solved by means of a circular knitting machine of the 
kind speci?ed above and Which is characterized in that the 
opening is con?gured as an air distribution channel extend 
ing in the circumferential direction of the carrier, said air 
distribution channel discharging at outlet openings situated 
beloW the annular space into the tWo radial gaps situated 
betWeen the selected segment and tWo adjacent segments 
and being connected to the connection by a radially extend 
ing air supply channel, and in that the dust removal device 
contains sealing means Which seal the tWo annular gaps 
radially out With the outlet openings. 

Further advantegeous features of the invention are 
revealed in the subclaims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in more detail subsequently in 
one embodiment in conjunction With the accompanying 
draWings. There are shoWn: 

FIG. 1 roughly schematically, an overall vieW of a circular 
knitting machine according to the invention; 

FIG. 2 a front vieW from outside on a part of a cam 
housing of the circular knitting machine according to FIG. 
1; 

FIG. 3 schematically, a vertical radial section through the 
circular knitting machine according to the invention along 
the line IIIiIII of FIG. 2 and in the region of a compressed 
air connection Which is ?tted on one segment of the cam 
housing; 

FIG. 4 a schematic radial section analogous to FIG. 3, 
hoWever along a line IViIV of FIG. 2 and in the region of 
a radial gap betWeen tWo segments of the cam housing; and 

FIG. 5 a horiZontal section through the circular knitting 
machine along the line ViV of FIG. 2. 
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DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

The basic structure of a circular knitting machine accord 
ing to the invention is illustrated in FIGS. 1 to 3 by an 
embodiment Which is considered at present to be the best 
and in conjunction With a circular knitting machine operat 
ing according to relative technology. The circular knitting 
machine contains a normal carrier 1 Which has axis-parallel 
guides in a loWer region in order to form grooves in Which 
?rst knitting tools, eg normal latch needles 2, are mounted 
displaceably parallel to the axis of rotation of the carrier 1. 
In an upper region, the carrier 1 is provided With axis 
parallel guides in order to form further grooves in Which 
second knitting tools, eg normal knocking-over/holding 
doWn sinkers 3 are mounted. The sinkers 3 are mounted 
displaceably parallel to the axis of the carrier 1 and, in 
addition, can perform the normal knocking-over movements 
transversely thereto. The sinkers 3 are disposed With the 
same gauge as the needles 2 in the carrier 1, but are at a gap 
from the needles 2 and staggered so that every sinker 3 
comes to be situated betWeen tWo respective needles 2. The 
carrier 1, as illustrated in FIG. 3, can be a needle cylinder 
Which, in a loWer region, has the grooves for the latch 
needles 2 and, in an upper region, grooves for the sinkers 3. 
Alternatively, the carrier 1 in the loWer region can be 
con?gured as a normal needle cylinder and, in the upper 
region, as a separate sinker ring Which is connected rigidly 
to the needle cylinder. 

The carrier 1 is supported on a carrier ring 4 (FIG. 3) in 
a machine frame shoWn only in FIG. 1 and is disposed With 
its axis coaxially to a vertical machine axis here, not shown. 
The carrier ring 4 is mounted rotatably about the machine 
axis together With the carrier 1 and is provided for this 
purpose With an outer toothed ring 5 Which is in engagement 
With a driving pinion, not shoWn, Which can be set to rotate 
by a drive motor of the circular knitting machine. 
A base plate 7, on Which a stationery cam housing or cam 

box ring 8 surrounding the carrier 1 is mounted, is mounted 
in a stationery carrier ring 6. Needle cams 9, 10 and 11a, 11b 
Which are orientated toWards the carrier 1 are mounted on 
this cam housing 8 and cooperate With radially outWardly 
projecting butts 12 of the needles 2 or butts 14 and 15a, 15b 
of the sinkers 3. The arrangement is encountered corre 
sponding to the so-called relative (movement) technology 
such that the needles 2 and sinkers 3, for the purpose of loop 
formation, can perform movements Which are effected par 
allel to the machine axis but directed in the opposite direc 
tion by means of the butts 12, 14 and needle cams 9, 10. In 
addition, the sinkers 3 can be pivoted radially relative to the 
carrier 1 by means of the butts 15a, 15b and needle cams 
11a, 11b. 

Furthermore, the circular knitting machine has a plurality 
of mountings 16 Which are supported by means of supports 
17 on the carrier ring 6 and bear a thread guide ring 18 from 
Which thread guides 19 (FIG. 3) hang doWn, by means of 
Which threads, not shoWn, can be supplied to needles 2 
Which are raised in a manner knoWn per se. Above the thread 
guide ring 18, normal thread supply devices (thread regu 
lating Wheels), thread tension devices and the like are 
provided, as is indicated schematically in FIG. 1 by the 
reference number 20. 
As FIG. 2 shoWs in particular, the cam ring 8 has a 

plurality of segments 8a, 8b, 80 disposed next to each other 
in the circumferential direction, Which segments are 
mounted on the base plate 7 by means of screWs 21 (FIG. 3). 
These segments, Which can be assigned respectively to one 
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4 
or more knitting systems, stand radially out With the carrier 
1 opposite the grooves for the needles 2 and sinkers 3 and 
are separated by narroW radial gaps 22 in a circumferential 
direction of the carrier 1 indicated in FIG. 2 by an arroW v. 
On the inner sides orientated toWards and facing the grooves 
of the carrier 1, the segments 8a to 80 are provided With the 
needle cams 9 to 11b. 

Circular knitting machines of this type and their mode of 
operation are knoWn in general (e.g. DE 33 11 361 C2, DE 
35 32 856 C1, DE 39 28 986 C2) and do not require 
therefore to be explained in more detail. 

According to the invention, the described circular knitting 
machine has a dust removal device. This device contains, 
according to FIGS. 2 to 5, at least one air distribution 
channel 23 in the form of an opening Which is con?gured in 
a selected segment, e.g. segment 8b, and penetrates the latter 
completely in the circumferential direction of the carrier 1 
(arroW v in FIG. 5). The air distribution channel 23 is 
connected to a connection for compressed air on an outer 
side of this segment 8b via an essentially radially extending 
air supply channel 24 con?gured likeWise in the segment 8b, 
said connection 25 comprising eg a connection piece for 
the one end of a compressed air hose 26 shoWn only in FIG. 
1. The other end of the compressed air hose 26 is connected 
to the compressed air outlet of a compressed air source 28, 
eg a fan or compressor, Which is actuated for example by 
an electric motor 27 and placed next to the circular knitting 
machine, as a result of Which compressed air is bloWn in the 
direction of the arroWs visible in FIG. 1 into the air supply 
channel 24 during operation of the circular knitting machine. 
The air distribution channel 23 discharges, according to 

FIG. 5, at the tWo lateral ends of the segment 8b, in 
particular at tWo outlet openings 29a and 29b situated there, 
into radial gaps 22a or 22b Which are con?gured betWeen the 
selected segment 8b and adjacent segments, here segments 
8a and 8c, and have the normal Wedge shape in plan vieW. 
These radial gaps 22a, 22b are sealed preferably in an 
airtight manner on the radially outWardly situated sides of 
the outlet openings 29a, 29b by means of sealing means 30 
of the dedusting device according to the invention. The 
sealing means 30 comprise for example ?exible plates and 
extend expediently, as FIG. 4 shoWs, over the entire height 
of the segment 8b. Rubber or a rubber-like material is used 
expediently for the sealing means 30. 
The previously described dedusting device operates under 

the assumption that only the segment 8b is provided With an 
air distribution channel 23, Whilst the remaining segments 
8a, 80 etc. are produced essentially from solid material, 
essentially as folloWs. 

Compressed air produced by the compressed air source 28 
is supplied to the air supply channel 24 in the direction of 
arroWs 32 (FIGS. 3 and 4) and passes from there into the air 
distribution channel 23 Where it is de?ected in the circum 
ferential direction according to arroWs 33 (FIG. 5) and 
passes through the outlet openings 29a, 29b into the radial 
gaps 22a, 22b Which the segment 8b forms With the tWo 
adjacent segments 8a, 80. Since the outlet openings 29a, 29b 
are sealed externally by the sealing means 30, the air can 
only How radially inWardly Where it discharges from the 
radial gaps 22a, 22b and enters into a narroW intermediate 
space Which is present betWeen the grooves of the carrier 1 
and the selected segment 8b. From there, the air then ?oWs 
upWards parallel to the axis of the carrier 1 Where it passes 
into an annular space 34 Which is provided in an upper 
region of the carrier 1 and is axially open at the top. In 
particular, this space 34 is disposed for instance at that 
height Which corresponds to the pivot region of the sinkers 
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3 (FIG. 3). The space 34 is delimited radially outwardly by 
the segment 8b and upwardly expediently by a cam ring 35 
supported on the segments 8a, 8b, 80 etc., on the radial 
inside of Which ring the needle cams 11a are mounted. 

The outlet openings 29a, 29b, as FIGS. 3 and 4 shoW, are 
disposed at least partially beloW the space 34, said openings 
extending particularly advantageously up to a comparatively 
loW region situated beloW the space 34. It is consequently 
achieved that the compressed air enters at comparatively 
deeply situated points into the intermediate spaces betWeen 
the carrier 1 and the segments 8a, 8b, 80 etc. and is guided 
from there to the space 34 in the manner of a forced guide. 

Tests have revealed that the air guide according to the 
invention leads to a considerable reduction in contaminants, 
in particular even in the region of the needle cams 9 and of 
the grooves for the needles 2 situated opposite the cams 9. 
By means of the suction effect produced in the manner of a 
chimney and the rotation of the carrier 1 relative to the 
selected segment 8b effected during operation, dust and 
?bres are effectively removed from the grooves or prevented 
from entering into the grooves. Even in the space 34 and in 
the loop formation region situated above said space, con 
tamination is substantially less than previously. 

In a particularly preferred embodiment of the invention, a 
plurality or, at best as indicated in FIG. 5, all the segments 
8a, 8b, 80 etc. Which are present are provided With respec 
tively one air distribution channel 23. In this case, all the 
radial gaps 22, into Which at least one of the air distribution 
channels 23 discharges With an outlet opening 2911 or 29b, 
are sealed outWardly With a corresponding sealing means 30. 
The air distribution channels 23 of the various segments 8a, 
8b, 80 etc. then form a flow channel Which is more or less 
continuous in the cam housing 8 and circulates in the 
circumferential direction (arroW v), said How channel being 
interrupted only by the radial gaps 22 through Which the 
supplied compressed air can escape radially inWardly. As a 
result, it can be achieved that the entire intermediate space 
situated betWeen the carrier 1 and the cam housing 8 is 
rinsed constantly With compressed air during operation and 
is cleaned or kept clean. The cleaning effect Which can be 
achieved during rotation of the carrier 1 is consequently 
multiplied. It is thereby possible to provide only one seg 
ment (e.g. 8b in FIG. 5) or several selected segments Which 
are disposed if necessary distributed in the circumferential 
direction With respectively one air supply channel 24 and 
one connection 25 and to connect all connections 25 Which 
are present to one or more compressed air sources 28. 

The dedusting device con?gured according to the inven 
tion offers furthermore the possibility in a simple manner of 
directing the supplied compressed air at least partially in a 
pre-selected direction. This can be effected for example in 
that the outlet openings 29a, 29b are given cross-sections 
other than the oblong-like ones illustrated. Furthermore, it 
Would be possible to dispose the axes of the air distribution 
channels 23 diagonally relative to an imaginary circular line 
Which is formed like a polygon in the circumferential 
direction through the central axes of all the segments 8a, 8b, 
80 etc. A further variant Would be to dispose the outlet 
openings 29a, 29b offset relative to each other in the radial 
and/or in the axial direction of the carrier 1 in order to 
achieve that the air ?oW emanating from an outlet opening 
29a, 29b does not enter directly into an oppositely situated 
outlet opening of an adjacent segment but strikes the end 
face of this segment and is de?ected from the latter at least 
partially in the direction of the carrier 1. 

In addition, the invention presents the advantage that a 
good cooling effect for the carrier 1 and the cam housing 8 
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6 
is also achieved by the supplied compressed air. In particu 
lar, if all the segments 8a, 8b, 80 etc. are provided With 
corresponding air distribution channels 23, such a good 
cooling effect is achieved that additional measures for 
cooling are not required, even if the carrier 1 is set to rotate 
at 60 rpm or more during operation. 
The invention is not restricted to the described embodi 

ment Which can be modi?ed in many Ways. It is thereby 
clear that the invention can be applied both to circular 
knitting machines With a carrier diameter of 30" and more 
and to circular knitting machines With carrier diameters of 
26" and less. Furthermore, the cross-sectional shapes of the 
air distribution channels 23 per se can be of any arbitrary 
shape, hoWever those shapes are preferred for cost reasons 
Which can be produced simply, such as eg circular borings, 
and consequently make complex machining of the segments 
8a, 8b, 80 etc. unnecessary. Furthermore, the position of the 
air distribution channels 23 Within the segments 8a, 8b, 80 
etc. should be chosen in an extensively arbitrary manner and 
in the individual case such that suf?ciently good dedusting 
is obtained. For this purpose, air guides seem at present to 
be best suited Which correspond for instance to the air 
distribution indicated in FIG. 4 by arroWs 36 since, in this 
case, the intermediate space betWeen the carrier 1 and the 
cam housing 8 is rinsed With compressed air over its entire 
height measured in the axial direction. It is assumed in this 
respect, Which normally is possible, that the intermediate 
space is comparatively strongly sealed by the base plate 7 
and the carrier ring 4, as FIGS. 3 and 4 shoW, such that the 
compressed air Will predominantly escape in the direction of 
space 34. Finally it goes Without saying that the different 
features can also be applied in combinations other than those 
described and illustrated. 

It Will be understood, that each of the elements described 
above or tWo or more together, may also ?nd a useful 
application in other types of construction differing from the 
types described above. 

While the invention has been illustrated and described as 
embodied in a circular knitting machine and a dust removal 
device therefor, it is not intended to be limited to the details 
shoWn, since various modi?cations and structural changes 
may be made Without departing in any Way from the spirit 
of the present invention. 

Without further analysis, the forgoing Will so fully reveal 
the gist of the present invention that others can, by applying 
current knoWledge, readily adapt it for various applications 
Without omitting features that, from the standpoint of prior 
art, fairly constitute essential characteristics of the generic or 
speci?c aspects of this invention. 
What is claimed as neW and desired to be protected by 

Letters Patent is set forth in the appended claims. 
What is claimed is: 
1. Circular knitting machine, comprising: a frame, a 

carrier (1) rotatably mounted in said frame and having a 
multiplicity of grooves being distributed in an circumferen 
tial direction and intended for receiving knitting tools (2, 3), 
a plurality of segments (8a, 8b, 80) being situated opposite 
said grooves, disposed next to each other in the circumfer 
ential direction of said carrier (1), separated by radial gaps 
(22a, 22b) and provided With needle cams (9, 10, 11a, 11b) 
intended for controlling the knitting tools (2, 3), an annular 
space (34) being provided in an upper region of said carrier 
(1) and open at the top, and a dust removal device having 
means for introducing a How of compressed air into said 
annular space (34), said means containing at least one 
opening penetrating a selected one of said segments (8b) and 
being in communication With a connection (25) for said 



US 7,043 ,941 B2 
7 

compressed air, said connection being con?gured on an 
outer side of said selected segment (8b), Wherein said 
opening is con?gured as an air distribution channel (23) 
extending in said circumferential direction of said carrier 
(1), said air distribution channel discharging at outlet open 
ings (29a, 29b) situated beloW said annular space (34) into 
tWo radial gaps (22a, 22b) situated betWeen said selected 
segment (8b) and tWo adjacent segments (811, 8c) and being 
connected to said connection (25) by a radially extending air 
supply channel (24), and Wherein said dust removal device 
contains sealing means (30) sealing said tWo annular gaps 
(22a, 22b) radially out With said outlet openings (29a, 29b). 

2. Circular knitting machine according to claim 1, 
Wherein all said segments (8a, 8b, 8c) are provided respec 
tively With one air distribution channel (23) extending in 
said circumferential direction, each air distribution channel 
(23) discharging at outlet openings (29a, 29b) situated beloW 
said annular space (34) into radial gaps (eg 22a, 22b) 
respectively formed betWeen tWo adjacent segments (e.g. 
8a, 80), and Wherein all said radial gaps (22) are sealed by 
sealing means (30) at points situated radially outWith said 
outlet openings (29a, 29b). 

3. Circular knitting machine according to claim 2, 
Wherein said air distribution channels (23) of a plurality of 
segments (8a, 8b, 8c) are connected to a connection (25) for 

20 

8 
the compressed air by respective radial air supply channels 
(24). 

4. Circular knitting machine according to claim 1, 
Wherein said sealing means (3 0) comprise ?exible elements. 

5. Circular knitting machine according to claim 1, 
Wherein said outlet openings (29a, 29b) are disposed and/or 
con?gured such that compressed air ?oWing into said radial 
gaps (22) enters at least partially in a loWer region of said 
grooves of said carrier (1) into intermediate spaces betWeen 
the carrier (1) and said segments (8a, 8b, 8c) and ?oWs from 
there along said grooves axially in a direction of said annular 
space (34). 

6. Circular knitting machine according to claim 5, being 
con?gured as a circular knitting machine operating accord 
ing to a relative technology and having knitting needles (2) 
and knocking-over/holding-doWn sinkers (3) Which are 
mounted in said grooves of said carrier (1) and are moveable 
in opposite directions in order to perform knitting opera 
tions, said sinkers (3) also being mounted radially pivotably, 
said annular space (34) being delimited at a top by said 
carrier (1) and a cam ring (35) on Which needle cams (11a) 
are mounted being intended to pivot the sinkers (3). 


